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Supplementary Table S1. Information and accession numbers for the 16S rRNA sequences 
determined in this study. 
 
Supplementary Table S2. Information and BLAST results for SURFYs. “–” indicates that no similar 
sequence was detected with a BLAST search of the whole NCBI nucleotide database. 
 
Figure S1. PCR amplification of microbial 16S rRNA genes.  
16S rRNA genes were amplified using either (A) a recently reported archaeal primer set (340F and 
1000R), (B) the originally designed archaeal primer set (340F2 and 932R), or (C) the universal bacterial 
primer set (341F and 907R). Genomic DNA isolated from the Yunohama hot spring water was used as 
the template for all PCRs. The amplified PCR products (P) were visualized by ethidium bromide staining 
after 1.5% agarose gel electrophoresis with the molecular marker ϕX174/HaeIII (M). Arrowheads 
indicated the positions of specific PCR products. 
 
Figure S2. Gel electrophoresis of the cloned small RNA cDNA library used for deep sequencing.  
A cDNA library of Yunohama-derived small RNAs (<200 nt) was constructed using the Small RNA 
Cloning Kit (Takara, Japan) and was visualized by 10%–20% polyacrylamide gel electrophoresis (S) 
together with a 20-bp marker ladder (M). 
 
Figure S3. Phylogenetic positions of the archaeal 16S rRNA gene sequences isolated from the 
Yunohama hot spring water.  
An archaeal phylogenetic tree was constructed for 318 archaeal 16S rRNA gene sequences, including 13 
nonredundant Yunohama-derived sequences, using a bacterial 16S rRNA as the outgroup (gray). The 
Yunohama-derived sequences were obtained by PCR cloning using either the recently reported archaeal 
primer set (orange) or the originally designed primer set (magenta). The phylogenetic tree was 
constructed based on the neighbor-joining method, with 100 bootstrap iterations (bootstrap values > 70 
are shown on each branch). Branch colors represent the different phyla or groups containing sequences 
derived from the Yunohama hot spring. The numbers of sequenced reads are shown in brackets. 
 
Figure S4. Comparison of the intervening repeat sequences found in the 16S rRNA genes of the 
Yunohama ARMANs.  
Similar intervening repeat sequences (#1, #2, #3, and #4) were found in two distinct regions (A or B) of 
the16S rRNA gene sequences from the Yunohama ARMAN. The arrows indicate the nucleotide positions 
in 16S rRNA gene sequence of ARMAN-2. Comparisons of each intervening repeat sequence (C). The 
sequences were aligned using ClustalW 2.0. Gaps (–) were inserted to maximize the numbers of 
nucleotide matches. The aligned sequences in C were also manually improved to maximize the number of 
nucleotide matches. 
 
Figure S5. Phylogenetic positions of bacterial 16S rRNA sequences isolated from the Yunohama hot 
spring water.  



A bacterial phylogenetic tree was constructed for 331 bacterial 16S rRNA sequences, including 15 
nonredundant Yunohama-derived sequences (magenta), using an archaeal 16S rRNA as the outgroup 
(gray). The method of phylogenetic tree construction and other information are the same as those 
described in Figure S3. 
 
Figure S6. Correlation analysis of read numbers for the mature tRNAs and their fragments.  
A scatter plot of mature tRNAs (numbers of reads of mature tRNA sequences) and tRNA fragments 
(numbers of reads of partial tRNA sequences) is shown (N = 5,448). The correlation coefficient is R = 
0.15. 
 
Figure S7. Most frequent cleavage sites for each tRNA in the anticodon table.  
The sites most frequently cleaved in the anticodons of the tRNAs are shown. “V” indicates variable 
stem/loop regions. Two types of cleavage sites are colored: 34/35 (blue) and outside the anticodon region 
(magenta). No fragmented tRNAs with anticodons corresponding to blank cells (white) were isolated. 
Because the number of fragmented tRNAs with anticodons corresponding to “–” was low, the rankings of 
these cleavage sites were not calculated. 



Supplementary Table S1: Information and accession numbers of 16S rDNAs determined in this 
study 
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�� �� �� �� �� �� �� �� A 

3rd base of anticodon 

AAG - �� �� ATG 37/38 ACG 34/35 G 

�� �� �� �� �� �� �� �� T 

�� �� AGC 35/36 �� �� �� �� C 
�� �� �� �� �� �� �� �� �� ��

G 

GAA 34/35 GGA 35/36 GTA - GCA 36/37 A 

GAG 34/35 GGG 36/37 GTG 36/37 GCG 34/35 G 

GAT 15/16 GGT 35/36 GTT 38/39 GCT 34/35 T 

GAC 34/35 GGC 34/35 GTC 35/36 GCC 34/35 C 
�� �� �� �� �� �� �� �� �� ��

T 

�� �� TGA 35/36 TTA 35/36 �� �� A 

TAG V TGG 36/37 TTG 36/37 TCG 37/38 G 

�� �� TGT 15/16 TTT 15/16 TCT 57/58 T 

TAC 15/16 TGC 35/36 TTC 35/36 TCC 35/36 C 
�� �� �� �� �� �� �� �� �� ��

C 

CAA - CGA V CTA V CCA 25/26 A 

CAG 16/17 CGG 35/36 CTG 37/38 CCG 15/16 G 

CAT 36/37 CGT 35/36 CTT 19/20,57/58 CCT 15/16 T 

CAC 15/16 CGC 35/36 CTC 45/46 CCC 55/56 C 
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